Substrate-shielding and hydrolytic reaction in hydrolases.
In general, transferases undergo large structural changes and sequester substrate molecules, to shield them from water. By contrast, hydrolases exhibit only small structural changes, and expose substrate molecules to water. However, some hydrolases deeply bury their substrates within the proteins. To clarify the relationship between substrate-shielding and enzymatic functions, we investigated 70 representative hydrolase structures, and examined the relative accessible surface areas of their substrates. As compared to the hydrolases employing the single displacement reaction, the hydrolases employing the double displacement reaction bury the substrate within the proteins. The exo hydrolases display significantly more substrate-shielding from water than the endo hydrolases. It suggests that the substrate-shielding is related to the chemical reaction mechanism of the hydrolases and the substrate specificity.